Sexual recognition through wing-beat frequency matching was first demonstrated in Toxorhynchites brevipalpis, where wing-beat frequencies of males and females are similar [1] . Here we show frequency matching in Culex quinquefasciatus, where the wing-beat frequencies of males and females differ considerably. The wing-beat frequencies converge not on the fundamental but on the nearest shared harmonic (usually female's third and male's second). Frequencies in this range are, however, too high to elicit phasic sensory-neural responses [2, 3] from the Johnston's organ (JO) or to drive the mosquito's motor neurons. Potential cues for frequency matching are difference tones produced by nonlinear mixing of male and female flight tones in the vibrations of the mosquito's antennae. Receptor potentials and neural-motor activity were recorded in response to difference tones produced when a mosquito was stimulated simultaneously by two tones at frequencies outside the phasic response range of the JO but within range of the antennal vibrations. We demonstrate sexual recognition through matching of flight-tone harmonics in Culex mosquitoes and suggest that difference tones are used as an error signal for frequency matching beyond the frequency range of the JO's sensory-neural range. This is the first report of acoustic distortion being exploited as a sensory cue, rather than existing as an epiphenomenon.
Sexual recognition through wing-beat frequency matching was first demonstrated in Toxorhynchites brevipalpis, where wing-beat frequencies of males and females are similar [1] . Here we show frequency matching in Culex quinquefasciatus, where the wing-beat frequencies of males and females differ considerably. The wing-beat frequencies converge not on the fundamental but on the nearest shared harmonic (usually female's third and male's second). Frequencies in this range are, however, too high to elicit phasic sensory-neural responses [2, 3] from the Johnston's organ (JO) or to drive the mosquito's motor neurons. Potential cues for frequency matching are difference tones produced by nonlinear mixing of male and female flight tones in the vibrations of the mosquito's antennae. Receptor potentials and neural-motor activity were recorded in response to difference tones produced when a mosquito was stimulated simultaneously by two tones at frequencies outside the phasic response range of the JO but within range of the antennal vibrations. We demonstrate sexual recognition through matching of flight-tone harmonics in Culex mosquitoes and suggest that difference tones are used as an error signal for frequency matching beyond the frequency range of the JO's sensory-neural range. This is the first report of acoustic distortion being exploited as a sensory cue, rather than existing as an epiphenomenon.
Results and Discussion
Frequency Matching in C. quinquefasciatus Frequency matching was first demonstrated in the mosquito Toxorhynchites brevipalpis; a male-female pair enter into an interactive, auditory duet when they fly within hearing distance of each other, converging on a shared wing-beat frequency and maintaining a relatively fixed ratio between their respective frequencies for at least several seconds [1] . This was the first demonstration of a mating interaction in flying insects based on acoustically controlled feedback between sound input (flight tones of both mosquitoes) and motor output (changes in wing-beat frequencies) in flight muscles, which are otherwise also engaged in flight maneuvers that stabilize flight and bring the two mosquitoes closer together. This was also the first report of an auditory component to mating behavior in female mosquitoes. Frequency matching has also been claimed for Aedes aegypti [4] , except that in the latter case, this duet occurs at a shared harmonic frequency, because the fundamental frequencies of the males and females differ significantly. Here, we present independent results for another species of medical importance, C. quinquefasciatus. The finding that male and female Aedes and Culex mosquitoes appear to match flight tones at frequencies above their fundamental flight tone presents a challenge to our traditional understanding of the biophysical basis of hearing in this insect [5] . Therefore, we also present a novel mechanism by which this occurs, supported by physiological evidence.
In contrast to Toxorhynchites species, but in common with most medically important mosquito species, male and female Culex mosquitoes have significantly different intrinsic wingbeat frequencies [5] . Under controlled conditions known to affect wing-beat frequency [5] (see Supplemental Data available online), and in the absence of the sounds of other flying mosquitoes, the mean intrinsic first harmonic wing-beat frequency of tethered male C. quinquefasciatus was 542.4 6 81.60 Hz (mean 6 standard deviation; n = 20 mosquitoes of each sex), which is w1.27 times that of tethered females (428.3 6 42.92 Hz), with multiple harmonics in each case extending at least as high as 3000 Hz. Individual (''solo'') mosquitoes flew at relatively steady wing-beat frequencies, with a mean interquartile range (IQR) at the first harmonic of only 10.1 Hz for at least the first 6-10 s of flight (Supplemental Data).
The wing-beat frequencies of tethered C. quinquefasciatus were found to be affected by pure tone stimuli, however, increasing or decreasing in frequency to converge on the pure tone frequency, as reported for T. brevipalpis [1] . Figure 1B i shows a male C. quinquefasciatus matching its first harmonic wing-beat frequency to a pure tone of similar frequency, and Figure 1B ii shows another male altering its wing-beat frequency until its second harmonic converges on a 1200 Hz tone shortly after the reduction in wing-beat frequency that follows take-off.
The flight tones of another mosquito within hearing range also affected the wing-beat frequency of both male and female mosquitoes; each mosquito in the pair, whether of the same or opposite sex, increased the range of its wing-beat frequency, compared with that of solo mosquitoes, within the first 6-10 s of flight onset. The IQR of the first harmonic frequencies of paired mosquitoes increased significantly to 23.2 Hz (n = 20 male-female pairs, 10 male-male pairs, and 10 female-female pairs), which was significantly greater than and more than twice that of solo mosquitoes (10.1 Hz; n = 20 males and 20 females; t = 24.753; df = 65; p < 1.1 3 10 25 ; Supplemental Data). This increase in range of fundamental frequencies in response to the flight-tone of another mosquito resulted in auditory-motor interactions, which led to frequency matching in male-female pairs and frequency avoidance in same-sex pairs. Because the ratio between the mean first harmonic of solo males and solo females is 1.27, they do not automatically share any harmonics below 2000 Hz. When they fly together, however, as we have shown, each alters its respective fundamental wing-beat frequency in response to the other, with a concomitant change in the ratio between them. Depending on the magnitude and direction of change in their respective frequencies, the two mosquitoes may converge on a shared frequency, at which point the ratio between their fundamental frequencies is an integer-based ratio that reflects the harmonics of each mosquito. Hence, one can assess whether two mosquitoes are flying at a shared frequency by knowing the fundamental frequency of each mosquito and calculating the ratio between them (Supplemental Data); for example, given a female flying at 420 Hz and a male at 630 Hz, the ratio between these is 1.5 (i.e., an integer-based ratio of 3:2), which means that their frequencies would match at the third harmonic of the female and the second harmonic of the male, at 1260 Hz. If the ratio between their fundamental frequencies is not based on an integer ratio, their higher harmonics will not match. Thus, our assessment of frequency matching between two mosquitoes is based on an analysis of the frequency distribution of this ratio for each recording, to test whether two mosquitoes maintain an integer-based ratio between their wing-beat frequencies for a significant proportion of a record (Supplemental Data).
Clearly, to frequency-match at higher harmonics, mosquitoes must have the hearing apparatus to be stimulated by those frequencies, and the relevant harmonics must be loud enough to be detectable. The frequency sensitivity of the C. quinquefasciatus antenna drops off quickly above w1700 Hz (see Frequency Tuning of Antennal and JO Responses), so we have limited our analysis to harmonics that occur below this frequency. For tethered C. quinquefasciatus we found that harmonics within this range differ in amplitude by <10 dB (males, 4 6 3 dB [n = 21]; females, 5 6 3 dB [n = 17]), so we have investigated frequency matching at all harmonic intervals within this range.
During auditory interactions between two mosquitoes, we found that the absolute wing-beat frequencies of each mosquito in the pair varied considerably throughout the recorded sequence ( Figures 1C and 1D , and discussed below), but overall, for at least 50% of each recorded flight (mean duration = 8.2 s; range = 6-10 s) there was a significant peak in the distribution of the ratios between their respective frequencies (Supplemental Data). For male-female pairs (n = 20), the main peak in ratios was centered at a value that was integer based, coinciding with the third harmonic of the female and the second of the male in 70% of the pairs (Figures S1A and S1B), and the second harmonic of the female with the harmonic of the male in the other 30%. Male-male and femalefemale pairs also interacted, as evidenced by their increased IQR (see above), but the peaks in frequency ratios occurred at non-integer-based ratios (i.e., indicating frequency dissonance or avoidance; Figures S2A and S2B).
For male-female pairs, the pattern of matching was highly variable from one pair to another. This is evident in the examples of Figures 1C-1E , which have been chosen to illustrate some of the more interesting features of these highly individualized interactions. For example, either one or both mosquitoes moved from one shared harmonic to another one ( Figure 1C ), or back to a previous one ( Figure 1D ). The male and female in Figure 1C each altered their respective first harmonic frequencies continuously over the first w10 s of flight until they settled on a shared frequency, which occurred at a harmonic ratio of 3:2 for >5 s ( Figure 1C , shaded area). The male then rapidly increased his frequency for w1 s, until matching was re-established at a harmonic ratio of 2:1. This recording also shows that matching is based on maintaining a relatively fixed ratio between first harmonic frequencies, rather than an absolute frequency; the matched frequency in the middle of the record, at about 1000 Hz (shaded area), drifted downward by w100 Hz over w5 s, continuously in the case of the male and with a small step in the case of the female. Matching is rarely perfect, and there is always a difference of several Hz between them during frequency matching.
Frequency matching was sometimes intermittent; at the beginning of the record in Figure 1D , the male and female matched at harmonics 3:2 for <1 s (left-side, shading) until the male broke away with a quick increase in frequency of a few Hz. The female stopped flying for w2 s, but soon after she started flying again, she decreased her wing-beat frequency in <1 s to restore the match at 3:2. Overall, the degree of variability in frequency of males and females in pairs was similar, but in any one record, one or the other appeared to do most of the ''work,'' as demonstrated by comparing Figures  1C and 1D . Finally, the duration of matching was also highly variable, ranging from <1 s to >10 s. Figure 1E shows matching in a male-female pair that remained at a stable ratio of 3:2 for at least 10 s.
In spite of the high degree of variability observed in these auditory interactions, a statistical analysis of the distribution of frequency ratios shows that pairs of mosquitoes maintain a given ratio between their fundamental frequencies for a significant proportion of the 6-10 s flight records (Supplemental Data). In the case of male-female pairs, the main peaks in the distribution of ratios are associated with shared frequencies at higher harmonics, and the interactions within same-sex pairs (male-male and female-female) are similar to those previously described for T. brevipalpis [1] and always result in frequency divergence, which stabilized at dissonant frequencies for at least 50% of each recording. The distribution of fundamental frequency ratios reveals peaks that are centered at ratios that do not coincide with shared harmonics. A quantitative analysis of wing-beat interactions between oppositeand same-sex pairs of C. quinquefasciatus is presented in the Supplemental Data.
C. quinquefasciatus mates on the wing when a female enters a swarm of males. When the female flies within auditory range of a male, the male chases the female, and a mating copula normally forms if he catches her [5] . The audio-motor interactions we describe above may serve a dual purpose; males in swarms frequency-avoid each other to improve their chances of detecting incoming females and to reduce time wasted chasing each other. Males and females frequency-match to maximize the chances of further sexual interactions.
Frequency Tuning of Antennal and JO Responses
Remarkably, frequency matching of flight tones by C. quinquefasciatus occurs at frequencies that can be three times higher than the first harmonic of the female's wing-beat frequency. How do these frequencies compare with the frequency bandwidth and tuning of the JO? The JO is often reported to be tuned to the first harmonic wing-beat frequency of con-specific female mosquitoes and therefore has sometimes been assumed to be involved in sexual recognition [5] [6] [7] [8] [9] [10] [11] . Mechanical tuning curves measured from two species of Culex (C. quinquefasciatus and C. pipiens) for comparison, using a laser diode interferometer [12] directed at the base of the flagellum ( Figure 1A) , are shown in Figures  2B-2D . The curves represent displacement as a function of frequency for a constant sound pressure level (50 dB SPL) that is similar to the SPL experienced by a mosquito when placed 2-3 cm from another tethered, flying mosquito ( Figures 2B and 2C) , and as a function of particle velocity ( Figure 2D ). The JOs of both species of female Culex are tuned mechanically to similar frequencies (red curves, Figures  2B and 2C) . The resonant frequencies of the JOs of female C. quinquefasciatus are 308 6 8 Hz (n = 6) and those of female C. pipiens are 307 6 8 Hz (n = 5). The JOs are broadly tuned with a Q (resonant frequency/bandwidth 3 dB from peak) of 1.11 6 0.10 (n = 6 and 1.38 6 0.27, n = 5, respectively). At 50 dB SPL, the JO's of male C. quinquefasciatus and C. pipiens Under the same physiological and physical conditions as the mechanical measurements, we measured phasic receptor potentials from the JOs of male mosquitoes, which are twice the frequency (2f) of the applied sound stimulus (Figure 2A ) [8] [9] [10] [11] . It has been suggested that the frequency doubling represents the summed output of two opposing groups of receptors that are excited at opposite phases of sound stimulation [5, 11] . Recent electrophysiological recordings from A. aegypti [4] claim that, in addition to phasic receptor potentials, which disappear into the recording noise floor for frequencies <1 kHz, sustained electrical potentials that were likened to the DC potentials recorded from cochlear hair cells [2] can be elicited in response to frequencies up to 2 kHz. These new findings may indicate that mosquitoes can hear at frequencies higher than was previously accepted [5, 9] , although there are reports of high frequency auditory localization behavior by mosquitoes [13] . As in the cochlea [2] , these sustained potentials do not preserve the phasic information necessary for auditory behaviors, such as sound localization [9] and, indeed, frequency matching [3] , which depend on precise phase information. Flight-tone frequency matching would be expected to require exactly this information. In any event, we were unable to repeat the new findings reported for A. aegypti [4] and to measure sustained DC potentials that considerably outlasted stimulus tones from the JOs of Culex mosquitoes. The black curves in Figures 2B and 2C represent the magnitude of the phasic 2f component of the receptor potentials as a function of stimulus frequency at constant SPL. The frequency tuning of the 2f electrical response of the JO is sharper than that of the mechanical tuning of its flagellum, suggesting the existence of additional sensory processing stages between displacement of the flagellum and generation of the 2f electrical response (see also Belton data in [5] ).
The Level Dependency of Mechanical and Electrical Tuning Curves
The level dependency of a nonlinear system can give a hint about the properties of the system and on the way it might modify inputs [14] . For example, with increasing stimulus level, receptor potentials and mechanical responses of the mammalian cochlea exhibit compression and their frequency tuning shifts to lower frequencies [15, 16] . Accordingly, we were interested in the nonlinearity of the flagellum of the antenna. Two tones interacting in a nonlinear system (the flagellum) will generate additional tones (distortion products) that depend on the nature of the nonlinearity [17] . With increasing sound pressure levels (SPL; Figures 2B and 2C ) and particle velocity ( Figure 2D ) of the stimulus tone, the peak of the iso-level mechanical tuning curves shifts upward in frequency. The overall upward shift in frequency of the peak from a stimulus level of 20 dB SPL to 70 dB SPL is w100 Hz for both male and female mosquitoes of both species (C. quinquefasciatus male: 108 6 12 Hz; female 103 6 8; C. pipiens: male 87 6 15; female 98 6 9; n = 5 for each group). Similar level-dependent frequency shifts were observed in tuning curves measured from the flagellum of the Drosophila hearing organ, which were attributed to nonlinear stiffness [18] . In contrast to the mechanical tuning curves of the flagellum, the peaks of the receptor potential tuning curves shift to lower frequencies with increasing SPL (Figures 2B and 2C) , which resembles the level-dependent behavior of frequency tuning curves seen in mechanical, receptor potential, and neural responses of the mammalian cochlea [15, 16] . Thus the flagellum appears to have a stiffening, quadratic nonlinearity, which would be expected to generate a difference tone (f2-f1) when two tones of different frequency (f1 and f2) interact with it [17] . (D) Isolevel-particle velocity frequency tuning curves measured from the flagellum of C. quinquefasciatus in response to pure tones at the particle velocities indicated. (E) Receptor potential (2f) audiograms (black) recorded from the JOs of three male mosquitoes based on the particle velocity necessary to produce a receptor potential 10 dB above the recording noise floor. ''Behavioral audiograms'' (red) recorded from motor neurons in the thorax of two male mosquitoes close to the left anterior leg. Threshold was based on the measurement of compound action potentials elicited by the stimulus tone that exceeded background activity by 1.5 standard deviations. The red bar indicates frequency range and levels used to evoke JO DT responses shown in Figures 3B  and 3C and neural motor activity shown Figure 3D .
Phasic Receptor Potential and Motor Neurone Threshold Tuning Curves
We deduce from the shape of the receptor potential tuning curves in male C. quinquefasciatus and C. pipiens that phasic information relating to their near-field audition may extend from a few Hz to about 700 Hz, which is similar to that deduced from electrical recordings from the JOs of other mosquito species [5, 19] and to behaviorally determined audiograms [1, 8] . Audiograms based on the particle velocity sufficient to produce a JO receptor potential with magnitudes 10 dB above the recording noise floor confirm that mosquitoes are sensitive to low frequency tones, at least to 20 Hz and are insensitive to tones above w500 Hz ( Figure 2E ). According to this estimate of the high-frequency, phasic limit of near-field audition in these two Culex species, both sexes can hear the first harmonic frequencies of the wing-beats of female mosquitoes, but the frequencies at which C. quinquefasciatus frequency-matches appears to be well above the range to which the JOs are tuned and to which they preserve phasic cues. This physiological limit is matched by a behavioral frequency limit based on the particle velocity threshold necessary to elicit motor activity, either from leg or wing motor neurones, in response to pure tones (red curves, Figure 2E ). Responses could not be elicited at any level to tones >1200 Hz. Accordingly, the acoustic threshold for eliciting neural activity in motor neurones controlling wing and leg muscles is determined by the bandwidth and sensitivity of the phasic electrical responses of the JO.
In summary, it is phasic information in the response of the JO to flight tones that sets the auditory behavioral limits. This finding fits well with earlier measurements of the frequency range of auditory behavior in mosquitoes [5, 20] and is counter to the mechanism proposed for frequency matching by A. aegypti [4] .
Difference Tones
If the frequencies at which Culex mosquitoes match wing-beat frequencies are beyond the phase-preserving capabilities of the JO, it may be that frequency matching is accomplished through the detection of difference tones that are within the phase-preserving limits of the JO's frequency range. Difference tones provide an error signal that reveals how closely two flight tones are matched and they would be generated if the flight tones interact nonlinearly [17, 18] . To test this hypothesis, we recorded the response of mosquitoes to low frequency tones, a necessary prerequisite if mosquitoes are to detect difference tones. We found that mosquitoes are able to detect and respond to low-frequency tones, as evidenced in the response of a female C. quinquefasciatus to a 15 Hz, 60 dB SPL tone in Figure 3A .
We also stimulated the JO with pairs of primary tones at frequencies close to the second harmonic and third harmonic of the wing-beat frequencies of male and female Cx quinquefasciatus, respectively. Each tone was delivered at a particle velocity of 0.1895 mm/s (equivalent to level of 78 dB SPL, indicated by the red bar, Figure 2E ) through a separate speaker placed within 2 cm of the flagellum. The frequencies and levels of the primary tones were outside of the response range of the JO, but within the range of the vibrations of the flagellum, and the harmonic distortion generated by the two tones was <60 dB below the fundamental. We measured receptor potentials from the JOs of eight male C. quinquefasciatus to pairs of tones separated in frequency by a few tens of Hz. Receptor potentials in response to pairs of tones (e.g., separated in frequency by 60 Hz) are phase locked to the difference tone (arrows, inset to Figure 3B ). Power spectra of two of these measurements are shown in Figures 3B and 3C . The spectra show that phasic receptor potentials to the primary tones (f1 = 1001 Hz, f2 = 1011 2 1101 Hz) were not apparent above the recording noise floor, but large responses were recorded at the difference tones (DT). The DT response and the f2 frequency are indicated as upper and lower pairs of numbers against each DT response in the power spectrum shown in Figure 3B . Only the DT values are shown in Figure 3C .
As a means of assessing the potential of these stimuli to elicit behavioral responses from the mosquitoes, we recorded neural activity from motor neurones ( Figure 3D ) in response to pairs of primary tones (f1 = 1001 Hz, f2 = 1011 2 1101 Hz), at a particle velocity of 0.1895 mm s
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. The primary tones were, therefore, set at levels greater than an order of magnitude below those that would evoke motor responses if each tone was presented alone. Thus, JO electrical responses and neural motor activity to difference tones could be evoked by pairs of tones at levels that were outside the sensitivity range of the phasic 2f electrical potentials of the JO, but within the range of mechanical sensitivity of the responses of the flagellum of the antennae. On the basis of this finding, we propose that sensory receptors of the JO detect, and the mosquitoes respond to, DTs. The quadratic nonlinearity [17] necessary for this ability may reside in the vibrations of the flagellum, as proposed for Drosophila [18] . A scheme for generating the nonlinearity by the antenna and detecting the difference tones by the JO as a basis for detecting differences in the wing-beat frequencies of two mosquitoes is shown in Figure 3E .
Conclusions
Frequency matching of flight tones between pairs of flying, tethered, opposite-sex mosquitoes has now been demonstrated in three different genera, including a Culex and an Aedes [4] species, where the intrinsic wing-beat frequencies of the males are considerably higher than those of the females. We suggest that mosquitoes detect the beat frequencies or difference tones between their respective wing-beat frequencies and use these to maintain a relatively fixed ratio of first harmonic wing-beat frequencies. Many insects produce and detect low-frequency sounds in social and sexual communication [21, 22] . The auditory information provided by the DT informs a mosquito not only that another mosquito must be within w10 cm, but also provides exact information (an error signal) about the relative frequency ratio of their respective wing-beat frequencies. If both mosquitoes maintain a ratio that keeps them near a common frequency, then the pair are certain to be of opposite sex and the male has a means of tracking the position of the female, while frequency avoiding other males that may be nearby. The female may exert a degree of mate choice by changing her flight-tone to see how well the male follows her, or change frequencies if she wants to ''lose'' him (i.e., if she is already mated). As discussed in an earlier paper [1] the fast time-constant of response to the error signal provided by the DT may prevent same-sex male pairs from frequency matching when in a swarm.
Mosquitoes are unusual, and perhaps unique [23, 24] in that they detect low-frequency distortion products, probably as a result of the nonlinear mechanical behavior of their flagella, to bring behavior that is played out at frequencies beyond the range of the phasic responses of their auditory receptors to within the scope of their hearing organ. This represents the first demonstration of an animal exploiting and responding to distortion products generated by its own auditory system for eliciting auditory behavior, rather than distortion products being interesting epiphenomena, as they appear to be in the mammalian cochlea.
Experimental Procedures
C. quinquefasciatus ''Muheza'' strain were obtained from the London School of Hygiene and Tropical Medicine, and C. pipiens were collected from the wild in Kent. Individuals under cold narcosis were tethered with bee's wax by their dorsal thorax to a 3 cm length of annealed 100 mm stainless steel wire and mounted in a micropositioner. Flight-tones were recorded with a particle velocity microphone [6] located within 1.5 cm of the mosquitoes and equidistant between them when two mosquitoes were flown together. Factors known to affect wing-beat frequency [5] were controlled for (e.g., temperature, light intensity, light source, circadian time, physiological status, and age of mosquitoes). Stimulus tones were delivered through a Beyer DT770 headphone. Spectrograms of stored wav files were examined with Spectrogram 12 (Visualization Software, LLC) and analyzed with Matlab (The Mathworks, Inc.) and Origin 7 (Originlab Corp.) as described in the Supplemental Data. For mechanical measurements, mosquitoes were secured to a brass metal block and the pedicel was secured to the head. Sound stimuli were delivered through a single or a pair of Beyer DT770 headphones coupled to the preparation via damped, 1 cm diameter tubing, the outputs of which were positioned approximately 10 mm from the flagellum. The self-mixing laser diode interferometer [14] was positioned so that its optical axis was perpendicular to the length of the flagellum and directly opposite the speaker. The interferometer was focused at the base of the flagellum. Receptor potentials were recorded . (E) Elements of a scheme to generate DTs through mechanical nonlinear interaction of flight tones at the antenna flagellum of a mosquito. Flight tones interact at the level of the flagellum, which has displacement-dependent, nonlinear stiffening characteristics. Interaction of two flight tones (f1 and f2) at the level of the flagellum will occur if they are within its frequency and sensitivity range (blue). The frequency difference between them (DT) will generate a DT response in the receptor potential of the JO, provided the DT falls within the frequency and sensitivity range of the JO (red). JO responses to f1 and f2 will not be detected if they fall outside the JO response range. from the JO with electrolytically sharpened tungsten electrodes. Neural activity was recorded from motor nerves with sharpened tungsten electrodes inserted into the thoracic segment close to the wing and leg joints. Pure tones of 40 ms duration with 0.5 ms rise/fall times were generated by a custom program and fed into the Beyer headphone.
Supplemental Data
Supplemental Data include Supplemental Experimental Procedures and two figures and can be found with this article online at http://www. current-biology.com/supplemental/S0960-9822(09)00631-9.
